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(54) TUBE ROLLING OUT APPARATUS 
(57) Abstract: 

FIELD: well explattaHon. SUBSTANCE: apparatus has on lateral surface of Us housing Inclined Oat 
portions, supporting with use of axles rolling out members, mounted on supporting plates. The flat 
portions are In the form of cylindrical counterbores, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at tts one side. The supporting plate are arranged 
In the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at tts end portion an additional groove. Each supporting plate is provided by 
a protrusion, placed In the additional groove. The housing with the supporting plates is embraced 
by a nuL EFFECT: enhanced reliability of the apparatus at operation due to such structure of It 2 a, 7 dwg 
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(54) YCTPOftCTBO JJ7IH PA3BAJIBKOBKM TPYB 
(57) Abstract 

M3o6pereHKe npqpia3Haixao jyiH paaeanbapaca nqxatpbtsaTtnefl so npo^anbHbix TpytS, ycTaBaBJi KB a eMbO C 
b cxBSUKMBox. Ha 6okoboA noBcpxRocTH nopnyca BbomnHe&bi KaxjiOBBue anocxae yiacTKB, Ha Koropbix c 
noiionnjo ooea aa onopabix nnacrwHax ycraHoancHbi B&mxjyiomfst aneMEHTbc (B3). FLrcocxjac yuecrrssi 
BbraojmcHw b bmac ingnmnpOTOCxax qexoeoK (LQ. Oca U coBnaflajor c ocjmi B3. Ha U BbmonHCHbi 
oropwTbic c qaBoro Konqa naau (TT). Onopmje nnatrramj pacnonojecraj B n a KecTKO cbtmhw c ocaua B3. 
Ha oTKpbiTou Kom^c Kaja^oro D BbmcjmcH ^ononKBTcnfaHbtft n. KajK^aa anopaaa nnacTBaa caatijEeHa 
BbicrynoM. paaMe mjeMHhiM b jjononHirrcjibHou II. Kopixyc c omptbooi nnacTHnauH oxBaTbiBaer raaxa. 
Tax oh coBoxyimocTb npaauaxoB o6ccacsHBacT no pMmcagc HaAcmsocra ycTpoacToa. 1 3. c. $-mx, 7 an. 
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Description [OmicaHmc m3o6pctchmhI: 

M3o6pcrcaKc othochtch b oypensno h KamrranbHOMy pcuoHTy caBaMH h opewHaaHa^eao. b MacTHOCTH. 
n/i« paoBajnhUPBMBaHMJi ycrpoftcTB H3 npo^HnbHfaix Tpy6 npn hx ycraHOBxe b CRBasBKe. 

HaHOonec (Snnoxmt x H3o6pcr«aao no tcxhhuccxoh cympocni hbtihctch ycTpoftcreo n/in pa3Ba/ibqoBKH 
npo^snbKbcc Tpy<S npn ucpcspbmns hum 3oh ocjiomhchhh b cxeamHe. conepMamrt nttfibifl 
tpppD^np H** e tJuafl aopnyc, Ha napyamoa noBepxnocTH aorroporo BbtnonHeHw HaajioHHbfe OTHOCHTcnbHO 
upomojibaoft och xopnyca iuiockhc y^acnuH, h ycTaHoaneHinje tia nocnennnx c noMorqwo ocefl Ha onopnux 
nnacTHHax Barajzyjoimac ancutHTw. 

HcAocramoM yroro ycTpoftcroa hhtihctch BCHaflcjxHOCTb cro paticrbi H3-3a Hc^ocrarro«iBOH (htokoh) 
npo^HocTH KOpuyca, MmmuanbaaH TontQHHa ctc hxh KOToporo e pcoyjnyraxe Bbinwrnaran HaiuioHHMx k cro 
npoAOJibaoA och njiocKHX y^acrxoB he yn,oancTBOpHCT yenoomo npoMHOcra npn apyicHHH. 

LJc/ib K3o6pereKHn noBbimcHKe Ha^emBocro yerpoflcTea 3a ctwrr yBcnHucHHH npowHOCTH cro xopnyca. 

9to Aocmrarrc« tcm, vro b armcuRacMou ycTpOHCTee n/m pa aaanb qpBKH xpytS, conepjxame* nojiufi 
q KJ iHga j»H< t P CHHH aopnyc. Ha Hapymnoil noBepxHOCTH Koroporo Bwmraicaw uamiomiwc orHocHTcnbfio 
npofltuibaoA och xopnyca nnocxHe yitacnm, a ycTaaofineHHwe Ha nocjitnHHX c noMonnJO oceft hb onopHbix 
nnacTHHax BarnbiiyioccDse ancwenrti. corjxacao H3o6 p cTe tnoo Haxjicnraje ruioantt yracncH Ha Hapymnofl 
DOpepxKOCTH aopnyca BbrawmeHW b sane DjuiHHflpOTecxHX hcxobok, och KoropbDc coiBanaiorr c ochmh 
gnnbgyvmyas, ancworroB, a na ntaoaxax BbmojxHc&bt cmpuTue c oniroro KOHna h 9KC2^CHTpfinxB0 cwemeHHwe 
H Bcwy avoid, npn stom onopHbie nnacTHHbf pacnanomeHbi b naaax h mecTKO conaau c ochmh 
BanuoymnHX aneueHToa 

JXpyrHM otjiipihcm onncbiBacuoro ycTpoHCToa hbjihctch to, hto Ha orapbiTOM KOHne aanmoro na3a 
ebciojiHCH flooonHHTOiLHbri naa, a Kaa^afl onopnan ruiacrtaia cna6xesa BbicrynoM, pacnanomenHbn* b 
AononHHTCjibHOM naay, npn yrow ycTpoftcTBO CHafimeno rataon, oxoaTbrauDtneft Kopnyc c onopmjwii 

YKasaBHbic ot/dwkh o6ccnaoioaioT BoouojXHocrb yBejiHMCHKH TOJimjiHbi ercHKH aopnyca b HaH6anec 
onacsoM nonepcHHOM cc*ichhh cro, 6naron,apn qewy noBbnnaerca nporaBocrb Kopnyca h. arce^oBaTejibHo, 
HaflCJKBOcTt. pafioTbi ycrpoftcTBa oca houchchhh cro HouHBamnoro napymnoro nHauerpa jyw /jaHHoro 
THnopa3Ucpa. 

Ha <>ht. 1 noKaoaao ycTpoflcTBo, ycraaoancHBoe b npo^HJn>H0H pa3BarrbapBbiBacMaa Tpyfic, o6njHH bhr: Ha 
$ht. 2 ccHcawc A-A Ha 4>nr. 1; sa >ar. 3 ^parwcHT Kopnyca ycrpoHCTBa c KoacrpyKT HrafwMH vicucHTawn 
n/w ycraHOEBH Bajiu^yioiHHX ajiaxearroo; Ha <Jar. 4 bhjj no CTpcnne B Ha <Jht. 3; oa ^ht. 5 cencHKe B-B Ha 
<«r. 1: Ha $ht. 6 cc<khhc r-r Ha 4mr. 1. Ha $mt. 7 coxchhc A-JX Ha 4>ht. 3. 

ycTpoHCTBo nnn paaoanuipBKH Tpy6 {^ht. 1) coflcpaarr njariHHffpH^ocKHH rawibifl sopnyc 1 c qcHTpanbHMM 
KanajioM 2 h pc3fa6aMH 3 h 4 win coc^mhchhh cootbctctbchho c kojiohhoh SypHJibawx Tpy6 5 h 
CKBajKHHmAf ocopynoBaHHcu 6. Ha HapyxHOH noBepxBXKrra aopnyc a 1 no^ yr/ioM a cro npoflontHOft och 
Bbmonoeabt ruioauie yuxmas. 7 b bhrc uh;uihuphmcckhx uchobok 8, Ha soroptacc BbinojrHCHW orapbrrbic c 
offHoro KOHna nasbi 9, 3KcncnTpvn»io CMcmcHHbic oTHOCHTcnwio ucaoaoa o eropOHy orapbiToro Koitua 3Thx 
naooB. c yr/iy6jicHHHMM 10 a hx nporrHBononoHLHbix o-rapbiTho* KOHuaM crcHKax. B aaaax 9 paaMcmcHbi 
onopnwe DJiacrrooJ 11 c ao3i>ipbxakiH 12 no hx nepw^epra (^ht. 1). BXOA«mavfla a ymyoncHHH 10 naooB 9 

(4HT.3H4). 

Ha noaepxHOCTH onopHbix nnacnm 11 ($nr. 1), KOHTanTHpy»mcfl c aopnycoM, HaroroBncBM Bwcrynbi 13, 
BxoflHmHC b flonanHHTCJibHNe naobi 14 (4>ht. 3 n 4), BwnojiHCHHjwc Ha ompbrrbot y^acraax naaoa 9. Ha 
napyxBofi noBepxHoerH aopnyca HunonHcfla pe3b6a 15 , Ha xoropyio HaeaHneHa raflxa 16, oxBaT WBarnnaH 
onopHbie nnacTHHbi 11 h ooccncriHBaiotqaH cohuoctbo c hx xo3bipfaKauH 12. BWCTynaMH 13. yrnytijicHHHMH 10 
b Kopnyce h npnojnnrrcnfaHWMH naoaMH 14 t^HKcarnoo nnacTHH U or npoBopora h Bbroan^cHRH H3 nasos 9. 

Ha bhouhkx ot xopnyca noBCpxHocrcr onopHbix nnacTHH U xoctko h c 9HCU(CaTpBqBbiki cMcmcHHCM a hx 
BcpxHcfl ncpB^cpHH (rpaHHne) 3axpenneabi och 17 ($ar. 1 h 2). Ha xoropbix c nouombJO ^Hacapyioincro 
aojibua 18 ycTaHoancHbi Baribuyion]HC ancMCHTW 19. npn yrow ocu 17 BanbuyxmiKX anewcHTOB saxpenncHbi 
sa onopHbix nnacTHHax U raa, mto hx rcoMCTpHTOacwc och chmmctphh coanaAaxyr c rcoMCTpHRCcxHWH 

OCHMH CHM M CTpHH ID P1 BHgpgVCCgHX HCKOBOX 8 (dl. OCCDyiO JTHHHIQ 0-0 Ha ^EfT. 3-4). 

3RCUCHTpH«nioe cweineHMe naooe 9 oraocHTenbHo imon^anM neaonoK 8, a Taaxce eenOTHHy uaacHMaJibHo 
BOOMoxHoro yrnydacHMH uckodok b cTCKicy aopnyc a onpcACJiHKrr pacucrHWM nyrcM h/ik KOHKpcTHoro 
TKnopaawcpa ytrrpoHCToa c yvcxoM o6ccncicmm nco6xonKMoro 3anaca npoMHOCTH aopnyca npw pa6orc 
yCTpoHCTBa b ycaoHHHx apy^cHRH. A MaacHMa/ibHo bqsmokhoc cMcn^cnne onopHbix nnacTHH 11 
oTHOarrenbHO ocefl 17 Ba/ibuyiomKx 3jicmchtob 19 oCycnoancHO pacnojiome«Mcu naooo 9 no^ hhx h tcu, uto 
rcourrpireecKHc och chmuctpmh 3aKpcnncHHbuc Ha hhx occh 17 Banbnyioun« ancMenxoD 19 p^onxiibi 
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coanaaaTb c pcoMrrpiwcawMa ochmh chmmctphh d-chodok . 

Pafiora ycrpoftcToa uorchhctch Ha irpM^cpe paoeajiujpoKH npo$Hm>Ubix Tpy6 npn kdqjihi^h hub dohw 
HapymcHHH rcp MCTIWBOCTH o6caAHO& aariauuta 20 {(Jut. 1, 5, 6) cmhukhhw. 

npo4>HJib«b4c xpytSw 21 cnycBa»x Bnyrpb oGcaflwofl sonomnj 20, b snrrepBan wxnmjfm h pacmwpracrr jjo 

npiDKaTWH HX CTCHOK K CTCUKC (XSca^HOfl KOTIOHHM 20 (<J>HT\ 5) COO^aHMCM BHyTpCHHCTO rS3^aa7IK^CCKOrX) 

3aTcu c nouombio pc3b6w 3 ycrpoHCTBo npHcoeflratfooT k kojiohhc Tpy6 6 h cnycxaxrr b atBamHHy. rio 
nocnuKemm ycrpottCTBOM aepxHero KOHrja npoflmibHbix *rpy6 21 Konoimy 6ypnnbHbix Tpy6 aatamaicyr 
opamaTb npn onHOBpewesmcw co3/v*hhh occboA Harpy3iaf n npawbtsra iiojiocth Tpy6 uepo mcaTpantHbdl 
Kauaji 2 Kopnyca 1 mj^octijo. B peoyjibTa-re »roro HC«oaaTbic AaancmieM y^ac-nra 22 ($m\ 5) 
npo^ibHwx rpy6 21 ewnpaa/WOTCH no roiorHoro h repucrsrajoro npamanw bcck HapymHoa noBepxHoeni 
npo^a nuux Tpyti k BnyTpeHHcfl nowpxHocTH ofcaAHkix Tpyti 20 ($ht. 6). 

no oKOHMamns paaBwibapotrfBaHiw Kanoraiy 6ypKnuu*x Tpy6 5 c ycrpoftcxBOU noAHKwajcrr H3 CKsajraHbi 
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Claims [Oopuyna HooGpercnHflJ: 

1. VCTPO&CTBO ATW PA3BAJlbUOBKW TPYB. co^cpMampc noJiwH HHHHHWpHvcciLHft Kopnyc. na HapymoH 
noocpxnocTH Koroporo BbmonHcub* Haiuiomnje oniocsrrejifeiio npo/joJEbnoft ocm Kopnyca tuiocx»« ywacrra, h 
ytrranoancHHMC aa docjxc^hkx c nouorauo ocefl na onopnux nnacTHHax eanujyioinpe snewarrtJ, 
orraniaiomcccH tcm. <rro h8jsjiohhwc nnoorae ytiacnui Ha HapyamoA noBCpxuocni Kopnyca BbinanHCHbi b 
bhwc aBJDIHflpiraacHX uckobox, och mrropux coeoaflajor c ochmh BanMjyiomrax ancMcwroo, a aa ucRowax 
BfamonneHbi OTKpbiTbie c o^hopo Kom;a h sucueHTpiraio cmciuchhuc k Hcwy naau, npn >tou onopHbte 
nnacTRHU pacnonoxenbi B nanax w xernco cejnamj c ochmh Banboynmux sjicuchtob. 

2. YcTpoftCTBo no n.l, oT/nmaiomcccH Ten, «rro aa ompbiTou kojh;c saxAoro naaa Dunonnen 
nono7iuaTc/u>UbCH na3. a namAafl onopaaH nnacTHHa cBaSscsa BwcrynoM, paowemcKHLOd o 
AonQJiBBTcmaHOM nasy, npa stom ycTpoftcreo cnafimcHo r-aflxofl, oxnaxwBajom,cft KOpnyc c onopKbiwa 
nnacTHHauH. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1 , Fig. 7 is the section V-T in Fig. 1 , and Fig. 
7 is the section JX-Ji in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 1 7 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 11 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 



i 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 



After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. I 
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Fig. 2 
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Fig. 3 
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View £ shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



Fig. 7 
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